TAI LIEU ON THI VAO LOP 10 THPT — MON TIN HQC
PHAN I: LY THUYET
CHUONG I: CAC THANH PHAN CO BAN CUA NNLT PASCAL

1. Cac buwée co ban khi 1ap mét chwong trinh Pascal

Budc I: Soan thao chuong trinh.

Buwéc 2: Dich chuong trinh (nhan phim F9), néu c6 13i thi phai stra 15i.

Buwée 3: Chay chuong trinh (nhan phim Ctrl-F9).
2. CAu triic chung ciia mdt chwong trinh Pascal

{ Phan tiéu dé '} Vi du 1: Chuong trinh Pascal don gian nhit
PROGRAM Tén_chuong_trinh; BEGIN
{Phdn khai bado } Write (‘Hello World!’);
USES......; END.
CONST.....; Vidu2:
TYPE....... X Program ViduZ2;
VAR........ X Const PI=3.14;
PROCEDURE............ ; Var R,S:Real;
FUNCTION.............. ; Begin
_______________ R:=10; {Bdn kinh dudng tron}
{ Phan than chirong trinh } S:=R*R*PI; {Dién tich hinh trén}
BEGIN Writeln(‘Dien tich hinh tron
___________ ="', $:0:2); { In ra man hinh }
END. Readln;
End.

3. Céc thanh phin co ban ciia ngon ngir Pascal
3.1. Tir khoa

Ttr khoa 13 céc tir ma Pascal danh riéng dé phuc vu cho muc dich cta né. (Chang han nhu: BEGIN,
END, IF, WHILE,...)

ChU Y: Véi Turbo Pascal 7.0 tré lén, cdc tir khod trong chwong trinh sé dwoc hién thi khdc mau véi
cdac tr khac.
3.2. Tén (dinh danh)

Dinh danh 1a mot diy ky tu ding dé dat tén cho cac hang, bién, kiéu, tén chuong trinh con... Khi dt
tén, ta phai chtl y mot s6 diém sau:

e Khong dugc dat trung tén vdi tir khoa

o Kytu déu tién cua tén khong dugc bt dau bai cac ky tu ddc biét hoac chir $6.

o Khong dugc dit tén vai ky tu space,cac phép toan.
Vi du: Céc tén viét nhu sau 1a sai

1XYZ Sai vi bt dau bang chir sd.
#LONG  Sai vi bit ddu bang ky ty dic biét.
FOR Sai vi trung véi tir khoa.

KY TU Sai vi c6 khoang tring (space).
LAP-TRINH Sai vi d4u trir (-) 1a phép toan.
3.3. Diu chim phay (;)
Dau cham phay dugc ding dé ngan cach giira cac cau 1énh. Khong nén hiéu du chdm phay la dau
két thic cau Iénh.
Vi dy:
FOR i:=1 TO 10 DO Write(i);
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Trong cau I¢nh trén, I¢nh Write(i) dugc thuc hién 10 lan. Néu hiéu d4u chim phéy 1a két thuc cau
1€nh thi 1énh Write(i) chi thuc hién 1 lan.
3.4. Loi gidi thich

Céc 161 ban luan, 161 cha thich c6 thé dua vao bat ky chd nao trong chwong trinh dé cho ngudi doc
dé hiéu ma khong 1am anh huéng dén cac phan khéac trong chwong trinh. Loi giai thich duoc dat giira
hai dau ngoac { va } hodc giita cum déu (* va *).
Vi du:

Var a,b,c:Rea; {Khai bdo bién}

Delta := b*b — 4*a*c; (* Tinh delta dé gidi phwong trinh bdc 2 *)
BAI TAP THU'C HANH
1. Khoi dong Turbo Pascal.
2. Nhap vao doan chuong trinh sau:

Uses Crt;

Begin

Writeln(\***************************************************’ ) ;
Writeln (‘* CHUONG TRINH PASCAL DAU TIEN CUA TOI *');
Writeln('* Oi! Tuyet voil... *);
Writeln(\****************************************************’ ) ;
Readln;

End.

CHUONG 2: CAC KIEU DU LIEU CO BAN
KHAI BAO HANG, BIEN, KIEU, BIEU THUC VA CAU LENH

I. CAC KIEU DU LIEU CO BAN
1. Kiéu logic

- Tu khéa: BOOLEAN

- Mién gia tri: (TRUE, FALSE).

- Céc phép toan: phép so sanh (=, <, >) va cac phép toan logic: AND, OR, XOR, NOT.

Trong Pascal, khi so sanh céc gi tri boolean ta tuan theo qui tic: FALSE < TRUE.

Gia sir A va B 12 hai gia trj kiéu Boolean. Két qué ciia cac phép toan dugc thé hién qua bang dudi day:

A B A AND B AORB A XOR B NOT A
TRUE TRUE TRUE TRUE FALSE FALSE
TRUE FALSE FALSE TRUE TRUE FALSE
FALSE | TRUE FALSE TRUE TRUE TRUE
FALSE FALSE FALSE FALSE FALSE TRUE

2. Kiéu s6 nguyén
2.1. Céc kiéu s6 nguyén

Tén kiéu Pham vi Dung luwgng
Shortint -128 — 127 1 byte
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Byte 0— 255 1 byte
Integer -32768 — 32767 2 byte
Word 0 — 65535 2 byte
Longint -2147483648 — 2147483647 4 byte
2.2. Cdc phép todn trén kiéu sé nguyén
2.2.1. Cdc phép todn sé hoc:
+, -, * [ (phép chia cho ra két qua 1a sb thuc).
Phép chia liy phan nguyén: DIV (Vi du : 34 DIV 5 = 6).
Phép chia 14y s6 du: MOD (Vi dy: 34 MOD 5 = 4).
2.2.2. Cac phép toan xu ly bit:
Trén cac kiéu ShortInt, Integer, Byte, Word c6 cac phép toan:
e NOT, AND, OR, XOR.
A B A AND B AORB AXORB | NOTA
1 1 1 1 0 0
1 0 0 1 1 0
0 1 0 1 1 1
0 0 0 0 0 1
e SHL (phép dich trai): a SHL n <> a x 2"
e SHR (phép dich phai): a SHR n <> a DIV 2"
3. Kiéu sb thue
3.1. Cdc kiéu sé thuc:
Tén kiéu Pham vi Dung lugng
Single 1.5x10™% - 3.4x10"® 4 byte
Real 2.9x10% - 1.7x10"® 6 byte
Double 5.0x107%% — 1.7x10" 8 byte
Extended 3.4x10™%% 5 1.1x10%9% 10 byte

Cha y: Cac kiéu s6 thuc Single, Double va Extended yéu cau phai str dung chung v&i bo dong xir 1y sé
hodc phai bién dich chuong trinh véi chi thi {$N+} dé lién két bo gia lap so.

3.2. Cdc phép todn trén kiéu sé thuwe: +, -, %,/

ChQ Y: Trén kiéu sé thuc khéng ton tai cac phép todn DIV va MOD.

3.3. Cic ham sé hoc sir dung cho kiéu sé nguyén va sé thuc:

SQR(X): Travéx’ INT(x):  Travé phan nguyén ciia x
SQRT(X): Tra vé can bac hai cta x (x=0) FRAC(X): Tra vé phan thap phan ctia x
ABS(x):  Travé x| ROUND(X): Lam tron s6 nguyén x
SIN(X):  Tra vé sin(x) theo radian PRED(n): Tra vé gié tri dimg trudc n
COS(X):  Tra vé cos(x) theo radian SUCC(n): Tra ve gia tri diing sau n
ARCTAN(X): Tra vé arctang(x) theo radian ODD(n):  Cho gi4 tri TRUE néu n 1a s5 1é.
LN(x): Tra vé In(x) INC(n):  Tangnthém 1 don vi (n:=n+1).
EXP(x): Travée® DEC(n): Giamndi I don vi (n:=n-1).
TRUNC(X): Tra vé sd nguyén gan voi x nhét

nhung bé hon x.

4. Kiéu ky tw
- Tu khoa: CHAR.
- Kich thudec: 1 byte.
- Pé biéu dién mot ky tu, ta c6 thé sir dung mot trong s6 cac cach sau day:
e Ditky tu trong cap ddu nhay don. Vi du'A','0".
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e Dung ham CHR(n) (trong d6 n 1a ma ASCII cua ky tu can biéu dién). Vi du CHR(65) bidu dién
ky tu A,
e Dung ky hiéu #n (trong d6 n 1a ma ASCII cua ky tu can biéu dién). Vi du #65.
- Céc phép toén: =, >, >=, <, <=,<>,
* Cac ham trén kiéu ky tu:
- UPCASE(ch): Tra vé ky tu in hoa twong Gng véi ky tir ch. Vi du: UPCASE('a") ='A".
- ORD(ch): Tra vé sb thir tu trong bang ma ASCII cua ky tu ch. Vi du ORD('A")=65.
- CHR(n): Tra vé ky tu twong Gmg trong bang ma ASCII ¢6 sb thr tw 1a n. Vi du: CHR(65)='A".
- PRED(ch): cho ky tu dtg trudce ky tu ch. Vi du: PRED('B')='A".
- SUCC(ch): cho ky tu ding sau ky tu ch. Vi du: SUCC('A")='B'.
II. KHAI BAO HANG
- Hang 1a mot dai luong c6 gia tri khong thay d6i trong sudt chuong trinh.
- Cli phap: CONST<Tén hiang> = <Gia tri>;
hoic: CONST<Tén hiang>: = <Biéu thirc hing>;
Vi du:
CONST Max = 100;
Name = "Tran Van Hung',
Continue = FALSE;
Logic = ODD(5); {Logic =TRUE}
ChQ Y: Chi cic ham chudn duwdi day méi dwoc cho phép sir dung trong mot biéu thirc hang:
ABS CHR HI LO LENGTH ODDORD
PTR ROUND PRED SUCC SIZEOF SWAP TRUNC
III. KHAI BAO BIEN
- Bién 1a mét dai lugng ma gia tri cia n6 co thé thay ddi trong qua trinh thuc hién chuong trinh.
- Cl phép: VAR <Ton bién>[,<Ton bién 2>,...] : <Kiéu dir liéu>;
Vidu: VAR X, V: Real; {Khai bao hai bién x, y c6 kiéu 1a Real}
a, b: Integer; {Khai bao hai bién a, b ¢6 kiéu integer}
ChU Y: Ta c6 thé vira khai bdo bién, vira gdn gid tri khoi dau cho bién bang cdch sir dung cii phdp nhw sau:
CONST <Tén bién>: <Kiéu> = <Gia tri>;
Vi du:
CONST x:integer = 5;
Véi khai bao bién x nhu trén, trong chuong trinh gia tri ctia bién x c6 thé thay d6i. (Piéu nay khong
dung néu ching ta khai bao x 14 hang).
IV. PINH NGHIA KIEU
- Ngoai cac kiéu dir liéu do Turbo Pascal cung cép, ta c6 thé dinh nghia cac kiéu dir liéu moi dua trén
cac kiéu dit liéu da co.
- Clphép: TYPE <Tén kiéu> = <MB0 ta kiéu>;
VAR <Tén bién>:<Tén kiéu>;
Vi du:
TYPE Sothuc = Real;
Tuoi =1..100;
ThuNgay = (Hai,Ba,Tu, Nam, Sau, Bay, CN)
VAR  x:Sothuc;
tt : Tuoi;
Day: ThuNgay;
V. BIEU THUC
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Biéu thirc (expression) 1 cong thirc tinh toan ma trong d6 bao gdm cac phép toan, cac hing, cac
bién, cadc ham va cac dau ngodc don.
Vidu: (X +sin(y))/(5-2*x) bi€u thirc s6 hoc

(x+4)*2 = (8+y) biéu thire logic
Trong mot biéu thic, thr tu wu tién ciia cac phép toan duoc liét ké theo thir tu sau:
e Loi goi ham. e Phéptoan *,/, DIV, MOD, AND.
e Déu ngoic () e Phéptoan +, -, OR, XOR
e Phép toan mdt ngdi (NOT, -). e Phép todn so sanh =, <, >, <= >= <> IN

VI. CAU LENH
6.1. Cau Iénh don gian
- Céu Iénh gdn (:=): <Tén bién>:=<Biéu thirc>;
- Cac 1énh xuét nhap dit liéu: READ/READLN, WRITE/WRITELN.
- Lo1 goi ham, thu tuc.
6.2. Cau Iénh c6 ciu triic
- Cau I¢nh ghép: BEGIN... END;
- C4c cu trac diéu khién: IF.., FOR..., WHILE...,.......
6.3. Cac 1énh xuét nhap dir liéu
6.3.1. Lénh xudt dir ligu
Dé xuét dit liéu ra man hinh, ta st dung ba dang sau:
(1) WRITE(<tham s 1> [, <tham s 2>,...]);
(2)WRITELN(<tham s6 1> [, <tham s6 2>,...]);
(3)WRITELN;
Céc thu tuc trén c6 chirc nang nhu sau:
(1) Sau khi xudt gia tri ciia cac tham s6 ra man hinh thi con tré khong xuéng dong.
(2) Sau khi xudt gia trj ciia cic tham s6 ra man hinh thi con tré xudng du dong tiép theo.
(3) Xuét ra man hinh mot dong tréng.
Céc tham s c6 thé 1a cac hang, bién, biéu thirc. Néu c6 nhiéu tham s6 trong cau Iénh thi cac tham
s6 phai duoc phan cach nhau boi ddu phay.
Khi str dung 1énh WRITE/WRITELN, ta c6 hai cach viét: khéng qui cach va co qui céch:
- Viét khéng qui cdch: dit lidu xuit ra s& dugc canh 1& & phia bén trai. Néu dit liéu 1a s6 thuc thi s&
duoc in ra dudi dang biéu dién khoa hoc.
Vidu:  WRITELN(x); WRITE(sin(3*x));
- Viét ¢é qui cdch: dit lidu xuat ra s& dugc canh 1& & phia bén phai.
Vi du: WRITELN(x:5); WRITE(Sin(13*x):5:2);

Cau Iénh Két qua trén man hinh
Writeln('Hello"); Hello
Writeln('Hello':10); Hello
Writeln(500); 500
Writeln(500:5); 500
Writeln(123.457) 1.2345700000E+02
Writeln(123.45:8:2) 123.46

6.3.2. Nhap dir liéu
Dé nhap dit liéu tir ban phim vao cac bién co6 kiéu dir liéu chuan (trir cac bién kiéu BOOLEAN), ta
su dung ct phép sau day:
READLN(<bién 1> [,<bién 2>,...,<bién n>]);
Chu y: Khi gdp cdu lénh READLN; (khéng c6 tham sé), chwong trinh sé dirng lai cho nguwoi sie dung
nhdn phim ENTER mé&i chay tiép.
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6.4. Cac ham va thii tuc thwong ding trong nhap xuit dir li¢u
e Ham KEYPRESSED: Ham tra vé gia tri TRUE néu nhu c6 mot phim bit ky duoc nhan, néu
khong ham cho gia tri 1a FALSE.
e Ham READKEY: Ham c6 chirc nang doc mot ky tu tir bd dém ban phim.
e Thu tuc CLRSCR: Xo4 man hinh va dwa con tré vé& goc trén bén trai man hinh.
BAI TAP MAU
Bai tap 2.1: Viét chuong trinh nhap vao d¢ dai hai canh cua tam giac va goéc gitra hai canh do, sau dé
tinh va in ra man hinh di¢n tich ctia tam giac.

Y twéng: Cong thic tinh dién tich tam giac: S = %a.b.sin(@) v6i a,b 1a d6 dai 2 canh va 0 1a goc kep

gita 2 canh avab.
Program Tinh dien tich tam giac;
Var a,b,goc,dientich: Real;

Begin
Write ('Nhap vao do dai canh thu nhat: '"); Readln(a);
Write ('Nhap vao do dai canh thu hai: '); Readln(b);
Write ('Nhap vao goc giua hai canh: '); Readln(goc);
Dientich:=a*b*sin(goc) /2;
Writeln('Dien tich cua tam giac la: ',Dientich:0:2);
Readln;
End.

Bai tap 2.2: Viét chuong trinh tinh /X , x>0.
1 1
’ , = =Inx
Y twéng: Taco: Yx=x"=en
Program Tinh can bac n cua x;
Var x,S: Real;

n: Word;
Begin
Write ('Nhap vao n= '); Readln(n);

Write ('Nhap vao x= '); Readln(x);
S:=EXP(1/n*LN (x)) ;
Writeln ('S = ',S5:0:
Readln;

End.

Bai tip 2.3:  Viét chuong trinh nhap vao 2 sb a, b. Sau d6 hoan doi gia tri cua 2 sb do:

a/ Cho phép dung bién trung gian.

Program Swap;

Var a,b,tam: Integer;

Begin
Write ('Nhap vao a= '); Readln(a);
Write ('Nhap vao b= '); Readln(b);

2);

tam:=a; {tam 14y gid tri cua a}
a:=b; {a 14y gid tri cua b}
b:=tam; {b 14y lai gid trji cua tam}
Writeln('a = ',a,’ b = ',b);
Readln;

End

b/ Khong dugc phép dung bién trung gian.
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Program Swap;
Var a,b: Integer;

Begin
Write ('Nhap vao a= '); Readln(a);
Write ('Nhap vao b= '); Readln(b);
a:=a+b; {a 14y téng gid tri cua a+b}
b:=a-b; {b 14y gid trji cua a}
a:=a-b; {a 14y lai gid tri cua b}
Writeln('a = ',a,’ b = ',b);
Readln;

End.

BAI TAP TU GIAI

Bai tap 2.4 Viét chuong trinh nhap vao cac s6 nguyén: a, b, X, y,... sau do in ra man hinh két qua
cta cac biéu thuc sau:

a/ XLi b/ (at4)(b_2C+3) c/ Xy’ x>0 d/e\/|a+sin2(x)—x|
24+ — —-9(a-1)
y 2h

Bai tip 2.5: Viét chuong trinh tinh sién tich tam giac theo cong thirc sau:

S= Jp(p—a)(p—b)(p—c) viip= %(a+b+c)

Bai tdp 2.6: Viét chuong trinh tinh khoang cach tir mot diém 1(x;,y;) dén duong thang c6 phuong trinh
D:Ax+By+C=0.

Ax, +B.y, +C

v A? +B?

Goiy. Cong thuc tinh khoang cach: h =

CHUONG 3: CAC CAU LENH CO CAU TRUC

I. CAU LENH RE NHANH
1.1. Lénh IF
Clphdp: @ Dang thiéuIF <diéu kign> THEN <cdu lénh>,
@® Dang du |F <diéu kign> THEN <cdu Ignh 1> ELSE <cdu l¢nh 2>;
ChQ y: Khi sit dung cdu lénh IF thi dirng triede tir khod ELSE khéng dwoc c6 dau cham phdy (;).
Trong dé: <diéu kién> 1 phép toan qua hé hay biéu thirc logic.
<cdu l¢gnh>hoac <cdu l¢nh 1>, <cau I¢nh 2> 1a cau lénh don hodc cau Iénh ghép trong pascal.
II. CAU LENH LAP
2.1. Vong lap xac dinh C¢6 hai dang sau:
© Dang tién:  FOR <bién dém>:=<gia tri ddu> TO <gia tri cudi> DO <cdu I¢nh>;
® Dgng li:  FOR <bién dém>:=<gia tri cudi> DOWNTO <gia tri ddu> DO <cdu lénh>,
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Trong d6: - <bién dém> 13 bién don, kiéu nguyén, <gia tri ddu>, <gia tri cudi> cung kiéu véi kiéu
bién dém, vong lap thuc hién khi <gia tri ddu> <= <gia tri cudi>.

- <cdu l¢gnh> 1a cau 1énh don hay cau Iénh ghép trong pascal.

SO @0 “hren hiAn wAn~ 159 FOR:

Dang tién Dang lui
Bién dém:=gia tri Bién dém:=gia tri
dau cuoi

v
\4

Bién dém>= gia tri

Bién dém<= gia tri
dan

cuoi

S; v S: v
INC(Bién dém); Thoéat DEC(Bién dém); Thoat

Cha y: Khi sir dung cau 1énh 13p FOR can chu ¥ cac diém sau:
» Khéng nén tuy tién thay déi gid tri cia bién dém bén trong vong ldp FOR vi lam nhuw vdy c6 thé
sé khong kiém sodt dwege bién dém.
" <Gid tri dau> va <Gid tri cudi> trong cdu lénh FOR sé duoc xdc dinh ngay khi vao dau vong
lip. Do dé cho dii trong vong Idp ta c6 thay déi gid tri ciia nd thi sé lan Idp ciing khéng thay doi.
» Sau méi lan lap ban than bién dém tw dong tang lén I don vi.
5.3.2. Vong lap khong xdc dinh
Ciu tricc: WHILE <diéu kign> do <cdu lénh>;
Y nghia: Dang WHILE trong khi <diéu kién> thi tiép tuc thuc hién cong viéc <ciu 1énh>;
- <diéu kién> 13 phép toan quan hé hay biéu thirc logic.
- <cdu lgnh> 1a cau 1énh don hodc la cau 1€nh ghép.
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<diéu kién>

<cau lénh>; v
Thoat

Mét s6 vi du minh hoa.
Bai tip 3.1: Viét chuong trinh nhap vao mot sb nguyén va kiém tra xem s6 vira nhép 14 s chén hay s6 1é.
Uses crt;
Var x:integer;
Begin

Write ('Nhap vao mot so nguyen : '); Readln(x);

If x MOD 2=0 Then Writeln('So vua nhap vao la so chan')

Else Writeln('So vua nhap vao la so le');

Readln;
End.
Bai tip 3.2: Viét chuong trinh giai phuong trinh bac nhit ax+b=0
Uses Crt;
Var a,b,x : real;
Begin

Write('a = '"); Readln(a);
Write('b = "); Readln(b);
If a = 0 Then {Néuabing0}

If b = 0 Then {Truonghgpa=0vab=0}

Writeln ('Phuong trinh co vo so nghiem')
Else {Truonghgpa=0vab=0}
Writeln ('Phuong trinh vo nghiem')

Else {Truonghopa=0}

Begin
x:= -b/a;
Writeln ('Phuong trinh co nghiem la :',x:0:2);
End;
Readln;

End.
Bai tap rén luyén:
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Bai tdp 3.3: Viét chuong trinh nhap vao tudi ctia mot ngudi va cho biét ngudi do 1a thiéu nién, thanh
nién, trung nién hay 3o nién. Biét ring: néu tudi nho hon 18 1a thiéu nién, tir 18 dén 39 1a thanh nién,
tir 40 dén 60 13 trung nién va 16n hon 60 1a 130 nién.
Bai tip 3.4: Viét chuong trinh tinh téng S = 1+2+..+N
Bai tip 3.5: Viét chuong trinh nhap vao N sb nguyén tir ban phim. Hay tinh va in ra man hinh tong cta
cac sd vira duoc nhap vao.
Y twong: Dung phuong phap cong don. Cho vong lip FOR chay tir 1 toi N, tng v6i lan lap thi i, ta
nhap vao sb nguyén X va ddng thoi cong don X vao bién S.
Bai tip 3.6: Viét chuong trinh nhap vao céc s6 nguyén cho dén khi nao gip sb 0 thi két thic. Hiy dém
xem ¢6 bao nhiéu s chén vira dugc nhap vao.
Y twéng: Bai toan nay khong biét chinh xac sd 1an lip nén ta khong thé dung vong 1ap FOR. Vi phai
nhap vao s nguyén N trude, sau d6 méi kiém tra xem N=0? Do d6 ta nén dung vong lip REPEAT.
Bai tdp 3.7 Viét chuong trinh tinh s6 Pi v6i d¢ chinh xac Epsilon, biét: Pi/4 = 1-1/3+1/5-1/7+...
Y twongQ:. Ta théy r?mg, mau s6 1a cac s 1é ¢o qui ludt: 2*i+1 véi i=1,...,n. Do d6 ta dung i lam bién chay.
Vi tinh sb Pi v6i d6 chinh xac Epsilon nén khong biét trude dugc cu thé sb 1an 1ap, do d6 ta phai
dung vong lap WHILE. C6 nghia 1a phai 1dp cho t&i khi t=4/(2*i+1) < Epsilon thi dung.
Bai tip 3.8:  Viét chuong trinh nhap vao s6 nguyén N. In ra man hinh tit ca cac udc sé cia N.
Y tuwong: Cho bién i chay tir 1 t6i N. Néu N MOD i=0 thi viét i ra man hinh.
Bai tdp 3.9: Viét chuong trinh tim USCLN va BSCNN cua 2 s6 a, b duoc nhap vao tir ban phim.
Y twong:- Tim USCLN: Lay s6 16n trir s6 nho cho dén khi a=b thi dimng. Luc d6: USCLN=a.
- BSCNN(a,b) = a*b DIV USCLN(a,b).
Bai tdp 3.10: Viét chuong trinh tim céc s6 c6 3 chit sb abc sao cho: abe = a° +b* + ¢,
Y twong: Dung phuong phap vét can. Ta biét rang: a co thé c6 gia tri tir 19 (vi a 13 s6 hang trim),
b,c ¢o thé c6 gia tri tir 0—9. Ta s& dung 3 vong lip FOR 16ng nhau dé duyét qua tit ca cac truong hop
cua a,b,c.
Ung v6i mdi bo abe, ta s& kiém tra: Néu 100.a + 10.b + ¢ = a®+b®+cithiinra b0 abc do.
Bai tdp 3.11: Viét chuong trinh nhap vao s ty nhién N roi thong bao 1én man hinh sé d6 ¢ phai 1a sd
nguyén t6 hay khong.
Y twéng: N la s6 nguyén t6 néu N khong c6 ude s6 nao tir 2 — N div 2. TUr dinh nghia nay ta dua ra
gidi thuat:
- Dém s6 udc s6 cua N tir 2 — N div 2 Iuu vao bién d.
- Néu d=0 thi N 14 s6 nguyén t0.
Bai tdp 3.12: Viét chuong trinh giai phuong trinh béc hai: ax? + bx + ¢ =0, a=0.
Goiy. - Tinh Delta=b*b-4*a*c.
- Bién luan:
Delta<0: Phuong trinh v6 nghiém.
Delta=0: Phuong trinh ¢6 nghiém kép: x = -b/(2*a).
Delta>0: Phuong trinh ¢6 2 nghiém phan biét: x1, = (-b+SQRT(Delta))/(2*a).
Bai tdp 3.13: Viét chuong trinh nhap vao tir ban phim: gio, phut, gidy. Cong thém mot sd gidy ciing
duogc nhép tir ban phim. Hay in ra két qua sau khi cong xong.
Goiy. - Goi sb gidy dugc cong thém 1a: ss. Gan gidy:=gidy+ss.
- Néu giay>60 thi: phit:=phat + gidy DIV 60 va gidy:=gidy MOD 60.
- Néu phut>60 thi: gio:=gid + phit DIV 60 va phat:=phtat MOD 60.
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Bai tap 3.14: Viét chuong trinh tim Max, Min cua 4 s6:a,b, ¢, d.
Bai tip 3.15: Viét chuong trinh in ra man hinh cac gia trj ciia bang ma ASCII tir 0—255.
Goiy:  Cho bién i chay tir 0 — 255. In ra man hinh i va CHR(i).
Bai tdp 3.16: Viét chuong trinh in ra man hinh céc s6 nguyén tir 1 dén 100 sao cho ¢t 10 sb thi xudng dong.
Goi y: Cho bién i chay tir 1 — 100. In ra man hinh i va kiém tra: néu i MOD 10=0 thi WRITELN.
Bai tdp 3.17: Viét chuong trinh in ra man hinh bang citu chuong.
Goiy: Dung 2 vong lip FOR 16ng nhau: i 13 sb bang citu chuong (2...9), j 1a s6 thu tu trong timg
bang ctiu chuong (1...10).
Fori:=2 To9 Do

For j:=1 To 10 Do Writeln(i,’x’,j,’=",1%));
Bai tdp 3.18: Viét chuong trinh tinh cc tong sau:

SO=n!=1*2*.*n  {n giai thira}

S1=1+1/2+..+1n

S2=1+1/2! +... + 1/n!

S3=1+x+x2/2! +x3/3! +... + xn/n!

S4=1-x+x2/2!-x3/3! +... + (-1)"X"/n!

S5 =1 + sin(x) + sin*(x) +... + sin"(x).
Bai tip 3.19: Viét chuong trinh nhip vao mot sé nguyén duong. Hiy thong bao 1én man hinh s6 d6 co
bao nhiéu chir s6 va tong cac chir sd cua s6 do.
Goi y: Dung vong lap WHILE. Trong khi N>0 thi: 1iy ra chit s6 cudi cung ciia N dé tinh bang phép
toan MOD 10, sau d6 bo bét di chit s6 cudi cung cua N bang phép toan DIV 10.
Bai tip 3.20: Viét chuong trinh in ra man hinh tat ca cac sé nguyén to tir 2 dén N. Véi N dugc nhap tir
ban phim.
Bai tip 3.21: Viét chuong trinh phén tich mot s ra thira sb nguyén t6. Vi du: N=100 s& in ra man hinh:

100 | 2

50 | 2
25 | 5
515
1]
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CHUONG 4: CHUONG TRINH CON - THU TUC VA HAM
I. KHAI NIEM VE CHUONG TRiNH CON
Chuong trinh con (CTC) la mot doan chuong trinh thyc hién tron ven hay mot chitc nang nao do.
Trong Turbo Pascal, c6 2 dang CTC:
e Thu tuc (PROCEDURE): Dung dé thuc hién mot hay nhiéu nhiém vu nao do.
e Ham (FUNCTION): Tra vé mot gia tri ndo do (co kiéu vo6 huéng, kiéu string hodc kiéu con
trd). Ham c6 thé sir dung trong cac biéu thirc.
Ngoai ra, trong Pascal con cho phép cac CTC 16ng vao nhau.
II. CAU TRUC CHUNG CUA MOQT CHUONG TRINH CO SU DUNG CTC
PROGRAM Tén_chuong_trinh;
USES CRT;

VAR............ ;
PROCEDURE THUTUC[(Céc tham s6)];
[Khai bao Const, Type, Var]
BEGIN
END;
FUNCTION HAM[(Cac tham s4)]:<Kiéu di liéu>;
[Khai bao Const, Type, Var]
BEGIN
HAM:=<Gia tri>;
END;

BEGIN {Chuong trinh chinh}

A:=HAM[(..)];
END.
Chu y: Trong qua trinh xay dung CTC, khi nao thi nén dung thi tuc/ham?
Dung ham Dung thi tuc

- Két qua cua bai toan tra vé I gid tri duy
nhit (kiéu vé hwong, kiéu string hodc kiéu

- Két qua cua bai toan khéng tra vé gia tri
Nao hodac tra v& nhiéu gid tri hoac trd vé kiéu

con tro). dii liéu c6 cdu triic (Array, Record, File).
- Lo1 goi CTC can ndm trong cac biéu thuc | - Loi goi CTC khong nam trong cac biéu thire
tinh toan. tinh toan.

Vidu 1: Viét CTC dé tinh n! = 1.2...n.

Y twéng: Vi bai toan nay tra vé 1 gia tri duy nhat nén ta ding ham.

Function GiaiThua (n:Word) :Word;

Var P,

Begin
P:=1;
For i:=1 To n Do P:=P*i;

i:Word;

Trwong THPT chuyén Neuyén Chi Thanh — Pdk Néng.

12



Gido trinh bai tdp Pascal

GiaiThua:=P;
End;
Vi du 2: Viét chuong trinh con dé tim diém d6i xtmg cta diém (x,y) qua gbc toa do.
Y twéng: Vi bai toan nay tra vé toa do diém dbi ximg (xx,yy) gdm 2 gia tri nén ta dung thu tuc.
Procedure DoiXung(x,y:Integer; Var xx,yy:Integer);

Begin
XX:=-X;
Yy:=-y;

End;

CHU Y: Trong 2 vi du trén:
e n, X,y dugc goi la tham tri (khong co tir khoa var dirng trudc) vi sau khi ra khoi CTC gia tri
ctia né khéng bi thay doi.
e XX, yy duoc goi 1 tham bién (c6 tir khéa var ditng truée) vi sau khi ra khoi CTC gid tri ciia nd
bi thay doi.
I11. BIEN TOAN CUC VA BIEN PIA PHUONG
e Bién toan cuc: 1a cic bién dugc khai bao trong chuong trinh chinh. Cac bién nay c6 tac dung &
moi noi trong toan by chuong trinh.
e Bién dia phwong: 13 cac bién duogc khai bao trong cic CTC. Cac bién nay chi c6 tac dung
trong pham vi CTC d6 ma thoi.
Chu y: Trong mot CTC, néu bién toan cyc tring tén v4i bién dja phuong thi bién dia phuong duoc uu
tién hon.
Vi du:
Program KhaoSatBien;
Var a,b: Integer; {bién toan cuc}
Procedure ThuBien;
Var a: Integer; {bién dia phuong}
Begin
a:=10;
Writeln (‘A=',a,’'B=',b);
End;
Begin
a:=50;
b:=200;
ThuBien; {A=10 B=200}
Writeln(‘A=",a,’'B=',b); {A=50 B=200}
End.
Mot s6 vi du minh hoa
Vi du 4.1: Viét ham tim Max cta 2 sb thuc X,y.
Var a,b:Real;
Function Max (x,y:Real) :Real;

Begin
If x>y Then Max:=x Else Max:=y;
End;
Begin
Write (*Nhap a='); Readln(a);
Write (*Nhap b="); Readln(b);
Writeln('So lon nhat trong 2 so la: ', Max(a,b));
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Readln;
End.
Vi du 4.2: Viét tha tuc dé hoan di hai gia tri X,y cho nhau.
Var a,b:Real;
Function Swap (Var x,y:Real);
Var Tam:Real;
Begin
Tam:=x; x:=y; y:=Tam;
End;
Begin
Write (‘Nhap a='); Readln(a);
Write (‘Nhap b='); Readln (b);

Swap (a,b);
Writeln (‘Cac so sau khi hoan doi: a=', a:0:2,’ b=",b:0:2);
Readln;

End.

Vi du 4.3: Viét ham XMU(x:Real;n:Byte):Real; dé tinh gia tri x".
Var x:Real;
n:Byte;
Function XMU (x:Real;n:Byte) :Real;
Var i:Byte; S:Rea;
Begin
S:=1;
For i:=1 To n Do S:=S*x;
XMU:=S;
End;
Begin
Write (*Nhap x='); Readln(x);
Write (*Nhap n='); Readln(n);
Writeln('x mu n = ', XMU(x,n) :0:2);
Readln;
End.
Vi du 4.4: Viét thu tuc PHANTICH(n:Integer); dé phan tich s6 nguyén n ra thira s6 nguyén t6.
Uses crt;
Var n:Integer;
Procedure PHANTICH (n:Integer);
Var i:Integer;
Begin
i:=2;
While n<>1 Do
Begin
While n MOD i=0 Do
Begin
Writeln(n:5,'"|"',1:2);
n:=n Div 1i;
End;
i:=1i+1;
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End;
Writeln(n:5,"'|");
End;
Begin
Write ('"Nhap n='); Readln(n);
PHANTICH (n) ;
Readln;
End.
BAI TAP
Bai tap 4.1: Viét 2 ham tim Max, min ciia 3 sb thuc.
Bai tap 4.2: Viét cac ham va thii tuc dé tinh:
S1=1+2 +3+.....4n;
S, =1+1/2 +....+ 1/n;
Sg=1-1/2 +....+ (-1)™* 1/n
S4 =1 +sin(x) + sin“(x) +......+ sin" ()
Bai tAp 4.3: Viét ham dé quy dé tinh C¥, biét :
C"=1,C%=1,C* =C* 1+ CK
Bai tap 4.4: Lap ham dé tinh ddy Fibonaci:
{ 1, n=1vn=2
F(n) =
F(n-)+F(nh-2) , n>2
Bai tap 4.5: Viét ham tim USCLN cua 2 s6.
Bai tap 4.6: Viét thu tuc dé in ra man hinh s6 dao nguoc ctia mot sé nguyén cho trudc.

Bai tap 4.7: Xay dung mot chuong trinh chira cac thu tuc va ham thyc hién cac chirc nang sau:

- Giai phuong trinh bic nhat.

- Giai phuong trinh bac hai.

- Tim Max/Min cua 2 sb a,b.

- Tim USCLN va BSCNN cua 2 sd nguyén a,b.

- Kiém tra s6 nguyén duong n c6 phai 1a s6 nguyén t6 hay khong?
- Kiém tra s6 nguyén duong n c6 phai la s6 hoan thién hay khong?
- P6i mot sé nguyén dwong n sang dang nhj phan.

- In ra man hinh bang cttu chuong tr 2 — 9.
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CHUONG 5: DU LIEU KIEU MANG (ARRAY - DAY SO)

I. KHAI BAO MANG
Cu phap:
TYPE <Kiéu mang>= ARRAY [chi s6] OF <Kiéu dir liéu>;
VAR <Bién mang>:<Kiéu mang>;
hodc khai bao truc tiép:
VAR  <Bién mang>: ARRAY [chi s6] OF <Kiéu di liéu>;
Vi du:
TYPE Mangnguyen = Array[1..100] of Integer;
Matrix = Array[1..10,1..10] of Integer;
MangKytu = Array[Byte] of Char;
VAR A: Mangnguyen;
M: Matrix;
C: MangKytu;
hodc:
VAR  A: Array[1..100] of Integer;
C: Array[Byte] of Char;
II. XUAT NHAP TREN DU LIEU KIEU MANG
- Pé truy cap dén phan tir thir k trong mang mot chidu A, ta sir dung ct phap: A[k].
- Pé truy cap dén phan ti (i,j) trong mang hai chiéu M, ta str dung ct phap: M[i,j].
- C6 thé str dung céc thu tuc READ(LN)/WRITE(LN) ddi v6i cac phan tir cia bién kiéu mang.
Luru y: Mot s6 ki thuat xi 1y trén day sb
- Thuat toan tim Max, Min,
- Thuat toan sip xép,
- Thuat toan tim kiém nhi phan,
- Thuat toan x&r Iy mang vong, k¥ thuat danh dau....
M0 s6 vi du minh hoa
Vidu5.1: Viét chuong trinh tim gia tri 16n nhat ciia mot mang chira cac s6 nguyén gom N phan ti.
Y twong: - Cho s6 10n nhat 1a s6 dau tién: Max:=a[1].
- Duyét qua cac phan tir a[i], véi i chay tir 2 toi N: Néu a[i]>Max thi thay Max:=a[i];
Uses Crt;
Type Mang = ARRAY[1..50] Of Integer;
Var A:Mang;
N, i,Max:Integer;
Begin
{Nhap mang}
Write (*Nhap N='); Readln(N);
For i:=1 To N Do

Begin
Write (*A[Y,1,"1="); Readln(A[i]):;
End;
{Tim ph&n tu 16n nhét}
Max:=A[1l];
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For i:=2 To N Do
If Max<A[i] Then Max:=A[i];
{In két qua ra man hinh}
Writeln (‘Phan tu lon nhat cua mang: ', Max);
Readln;
End.
Vidu 5.2: Viét chuong trinh tinh tong binh phuong cta cac sb 4m trong mot mang gdm N phan tir.
Y twéng: Duyét qua tit ca cac phin tr A[i] trong mang: Néu A[i]<O0 thi cong ddn (A[i])? vao bién S.
Uses Crt;
Type Mang = ARRAY[1l..50] Of Integer;
Var A:Mang;
N,i,S:Integer;
Begin
{Nhép mang}
Write (*Nhap N='); Readln(N);
For i:=1 To N Do
Begin
Write (*A[Y,1,’]1="); Readln(A[i]);
End;
{Tinh tdng}
S:=0;
For i:=1 To N Do
If A[i]<0 Then S:=S+A[i]*A[i];
{In két qud ra man hinh}
Writeln('S= ', S);
Readln;
End.
Vi du 5.3: Viét chuong trinh nhap vao mot mang gém N s6 nguyén. Sap xép lai méang theo thir ty ting
dan va in két qua ra man hinh.
Y twéng: Cho bién i chay tir 1 dén N-1, dong thoi cho bién j chay tir i+1 dén N: Néu A[i]>A[]] thi ddi
chd A[i], A[j].
Uses Crt;
Type Mang = ARRAY[1..50] Of Integer;
Var A:Mang;
N,i,Jj,Tam:Integer;
Begin
{Nhap mang}
Write (*Nhap N='); Readln(N);
For i:=1 To N Do
Begin
Write(*A[',1,"1="); Readln(A[i]);
End;
{Sép xép}
For i:=1 To N-1 Do
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For j:=i+1 To N Do
If A[i]>A[j] Then
Begin
Tam:=A[i]; A[i]:=A[]J]; A[]]:=Tam;
End;
{In két qua ra man hinh}
Writeln (‘Ket qua sau khi sap xep:’);
For i:=1 To N Do Write(A[i]:5):;
Readln;
End.
Vi du_5.4: Viét chuong trinh nhip vao mot mang A gom N sb nguyén va nhap thém vao mot sb
nguyén X. Hiy kiém tra xem phan tir X c6 trong mang A hay khong?
Y twéng: Dung thuat toan tim kiém tuan ty. So sanh x véi timg phan tir cia mang A. Thuat toan dimng
lai khi x=A[i] hodc i>N.
Néu x=A[i] thi vi tri can tim 13 i, nguoc lai thi két qua tim 13 0 (khong tim thdy).
Uses Crt;
Type Mang = ARRAY[1..50] Of Integer;
Var A:Mang;
N,i,x:Integer;
Function TimKiem(x, N: Integer; A:Mang) :Integer;
Var i:Integer;
Begin
I:=1;
While (I <= N) and (X<>A[I]) do I:=I+1;
If I <= N Then Timkiem:=I Else Timkiem:=0;
End;
Begin
{Nhép mang}
Write (*Nhap N='); Readln(N);
For i:=1 To N Do
Begin
Write (*A[Y,1,"1="); Readln(A[i]);
End;
Write (*Nhap X='); Readln(x);
{Két qua tim kiém}
If TimKiem(X,N,A)<>0 Then
Writeln (Vi tri cua X trong mang la:’, TimKiem(X,N,A))
Else Writeln (‘X khong co trong mang.’);
Readln;
End.
Vi du 5.5: Gia sir mang A dd duoc sap xép theo thir ty ting dan. Viét ham dé kiém tra xem phan tir X
c6 trong mang A hay khong?
Y twong: So sanh x véi phan tir & giita mang A[giua]. Néu x=A[giua] thi dimg (vi tri cdn tim la chi s6
ctia phéan tir giita cia mang). Nguoc lai, néu x>A[giua] thi tim & doan sau ctia mang [giua+1,cuoi],

nguoc lai thi tim & doan dau ctia mang [dau, giua-1].
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Sau day la ham cai dat cho thudt toan nay:
Function TimKiemNhiPhan (X, N: Integer; A: Mang) :Integer;
Var dau,cuoi,giua:Integer;
Found:Boolean;
Begin
dau:=1; {diém mat trai cua khodng tim kiém}
cuoi:=N; {diém mut phdi cua khodng tim kiém}
Found:=False; {chua tim théy}
While (dau <=cuoi) and (Not Found) Do

Begin
giuva:=(dau + cuoi) Div 2;
If X = A[giual] Then Found:=True {d& tim théy}
Else

If X > Algiua] Then dau:=giua+l
Else cuoi:=giua-1;
End;
If Found Then TimKiemNhiPhan:= giua Else TimKiemNhiPhan:=0;
End;
Vi du 5.6: Viét chuong trinh nhap vao 2 mang s nguyén A, B dai dién cho 2 tap hop (khong thé ¢6 2 phan
tir tring nhau trong mot tap hop). Trong qua trinh nhap, phai kiém tra: néu phan tir vira nhap vao da c6
trong mang thi khong b sung vao méang. In ra man hinh cac phan tir 13 giao ctia 2 tap hop A, B.
Y tuwong: Duyét qua tAt ca cac phén tir aje A. Néu a;eB thi viét a; ra man hinh.
Uses Crt;
Type Mang=ARRAY[1l..50] Of Integer;
Var A,B:Mang;
n,m:Byte;
Function KiemTra (x:Integer; n:Byte; A:Mang) :Boolean;
Var i:Byte; Found:Boolean;
Begin
Found:=False;
i:=1;
While (i<=n) AND (not Found) Do
If x=A[i] Then Found:=True Else i:=i+1;
KiemTra:=Found;
End;
Procedure NhapMang (Var n:Byte; Var A:Mang);
Var ch:Char;
x:Integer;
Begin
n:=0;
Repeat
Write('x="); Readln (x);
If not KiemTra (x,n,A) Then
Begin
n:=n+1l; A[n]:=x;
End;
Writeln ('An ESC de ket thuc nhap!');
ch:=Readkey;
Until ch=#27;
End;
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Procedure GiaoAB (n:Byte; A:Mang;m:Byte; B:Mang);
Var i:Byte;
Begin

For i:=1 To n Do

If KiemTra(A[i],m,B) Then Write(A[i]:4);

End;

Begin

Clrscr;

Writeln ('Nhap mang A: ');
NhapMang (n, A) ;

Writeln ('Nhap mang B: ');
NhapMang (m, B) ;
Writeln('Giao cua 2 mang A&B la: '");
GiaoAB(n,A,m,B);

Readln;
End.

Vi du 5.7: Cho mot mang s6 nguyén gom n phan tir. Tim ddy con gdm m phan tir (m<n) sao cho day
con nay c6 tong 16n nhat. (Day con 13 ddy cac phan tir lién tiép nhau trong mang).
Uses Crt;
Type Mang=ARRAY[1l..50] Of Integer;
Var A:Mang;
n,m,i,Jj, k:Byte;
S,Max:Integer;

Begin

Write('So phan tu cua mang: n= '); Readln (n);

For i:=1 To n Do

Begin

Write('al[',i,']="); Readln(alil);

End;

Write ('Nhap so phan tu cua day con: m= '); Readln (m);

k:=1; {Vi tri phdn tu diu tién cua day con}
{Gid s m phédn tu ddu tién cua mdng A 1a day con cé tdng 1én
nhét}

Max:=0;

For i:=1 To m Do Max:=Max+A[i];

{Tim ca&c day con khéc}

For i:=2 To n-m+1l Do

Begin

{Tinh tbéng cua day con tht i}

S:=0;

For j:=i To i+m-1 Do S:=S+A[]];

If S>Max Then {Néu diay con tim dugc cé tdbng 1én hon day con
trudc}

Begin

Max:=S; {Thay tdéng mdi}

k:=i; {Thay vi tri dau tién cua day con mdi}
End;

End;

Writeln ('Day con co tong lon nhat la:');

For i:=k To k+m-1 Do Write(A[i]:5);

Readln;
End.
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BAI TAP
Bai tip 5.1: Nhap vao mdt mang cac sd nguyén.

a/ Xép lai mang d6 theo th ty giam dan.

b/ Nhap vao mot s6 nguyén tir ban phim. Chén s d6 vao mang sao cho mang van c6 thr ty giam
dan. (khéng duoc xép lai mang)
Goiy: - Timvi tri can chén: i.

- Pay céc phan tir tir vi tri i toi n sang phai 1 vj tri.

- Gan: A[i]=x;
Bai tip 5.2: Cho 2 mang sé nguyén: Mang A c6 m phan tir, mang B ¢4 n phan tir.

a/ Sap xép lai cac mang d6 theo thr tu giam dan.

b/ Tron 2 mang d6 lai thanh mang C sao cho mang C van c6 tht tu giam dan (Khong duoc xép lai
mang C).
Goiy: - Dung 2 chi s6 i,j dé duyét qua cac phan tir cia 2 mang A, B va k 1a chi s6 cho mang C.

- Trong khi (i<=m) va (j<=n) thi:

{Ttrc 1a khi dong thoi ca 2 diy A, B déu chua duyét hét}
+ Néu A[i]>B[j] thi: C[k]:=A[i]; i:=i+1;
+ Ngugc lai: C[k]:=B[j]; j:=+1;

- Néu day nao hét trudc thi dem phéan con lai cta ddy kia bd sung vao cudi day C.
Bai tdp 5.3: Viét chuong trinh nhap vao mot diy sb nguyén ai, @,..., ay. Tim trong ddy {a} mot diy
con ting dan dai nhét (co s6 phan tir 16n nhat) va in ra man hinh day con dé.
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CAC NHOM BAI TOAN NANG CAO

Nhom céc bai toan 1ap trinh thudng duoc phan loai theo thudt toan, theo ciu trac dit liéu dung
dé giai. O béc trung THCS cac bai toan thuong chi sir dung cac vong lap, s dung cac kién thirc toan
nhu UCLN, BCNN, s nguyen t6, sur chia hét ctia cac s6 nguyén,...Cac dang toan thudng gap la:
e Nhoém céc bai toan sb hoc:
e Nhém cac bai toan thao tic trén mang mot chiéu.
e Cac bai toan khac.

1. Cdc bai todn sé hoc.

Dé giai cac bai toan vé s hoc gido vién can cho hoc sinh tmg dung nhuan nhuyén céc kién thirc s6
hoc & THCS chu yéu dua vao 2 phép toan DIV, MOD:

Thuit toan tim UCLN ciia 2 s6 nguyén dwong:
Cho 2 s nguyén dwong m, n. Tim UCLN(m,n)
Hoc sinh thuong dung mét trong 2 thuat toan
Thuat toan 1: Sur dung phép trur lién tuc cho dén khi 2 s6 béng nhau:

+ Nhap m, n

+ While m<>n do

If m>n then m:=m-n

Else n:=n-m;

+UCNN:=n;

Thuat toan nay chay cham: Vi du véi m=1000000000, n=1 phai chay 1 ty phép toan.
Thuat toan 2: (P6i voi HSG nén hudng cac em str dung thuat toan nay)
+ Nhap m, n

+ Whilen<>0do

Begin

r:=mmod n

m:=n;

n:=r;

End;

+UCLN:=m

V6i thuat toan nay khi m=1000000000, n=1, chi mét vai phép toan dé tinh dwgc UCLN(m,n).
Pé tim UCLN cua day al, a2,...,an, can lap ham:

FUNCTION UCLN(a, b: longint): longint;

Khi do + d:=al;

+ for i:=2 to n do Begin b:=ai; d:=UCLN(d, b);End;

Thuat toan tim BCNN ctia 2 s6: Ta c6 BCNN(m,n)= (m * n) div UCLN(m, n).

Dé tim BCNN cua diy s6 nguyén duong al, a2, ...,an (n>=2)

BCNN:=al; d:=al;
Fori:=2tondondo
Begin

b:=ai
BCNN:=BCNN*b;
d:=UCLN(BCNN,b);
BCNN:=BCNN divd;
End ;

e Kiém tra ) nguyén to.
Cho s6 nguyén P. Hoi P ¢6 phai 1a s6  nguyén t6 khong?
Nhiéu hoc sinh 14p thuat toan dém sé udc cua P. Néu sb wdc cia P 1a 2 thi két luan P 14 s6 nguyén
t6. Thuat toan d6 khong sai nhung cham.
FUNCTION Ngto(P:Integer): Boolean;
Var NT:Boolean;
l:integer;
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Begin
NT:=P>1;
For i:=2 to Trunc(Sqrt(P)) do
If P mod I =0 then
Begin NT:=False; Break End,;
Ngto:=NT,;
End;
o Dém s chir s6 ciia mdt sb, tinh tdng cac chir sb
Bai toan : Nhap mot s6 nguyén n. SO n ¢6 bao nhiéu chit s6. Tinh tong cac chit s6 cia n.
+TongCS:=0; SoCS:=0;
+ While n<>0 do
Begin
Inc(SoCS);
TongCS:=TongCS+ n mod 10;
n:=ndiv10;
End;
e Biéu dién s6 tw nhién n tir hé¢ dém thap phan qua cac hé dém khéc va ngwoc lai
Bai toan: Cho n 1a s6 nguyén duwong biéu dién trong hé thap phan. Hay biéu dién n trong hé dém q —
phan ( 1<q<10).
Dung mang : array[0..20] of byte ;
+d:=-1;
+ While n<>0 do
Begin
Inc(d);
a[d]:=nmod q
n:=ndiv q;
End; { luu diy chit s6 g- phéan theo thir ty nguoc}
+ for i:=d downto 0 do write(a[i]);
M0t s6 bai toan s hoc.
Bai 1. Phan tich ra thira sé nguyén t6
Cho s6 tw nhién n (n>1). Hay phan tich n thanh tich cdc thira s6 nguyén to.
Vi du: Cho n=12 thi n=2.2.3, cho n=300 thi n=2.2.3.5.5
+ Phan tich: Chi can duyét qua cac udc nguyén tb tir bé dén 16n roi ghi ra.
+ Thuat toan: If Ngto(n) then writeln(n)
Else
Begin
m:=n;
For p:=2tondiv2do
If Ngto(p) then
Begin
While m mod p = 0 do write(p,’.”);
m:=m div p;
End,
Bai 2. Riit gon phén sb.
Cho phén s6 a/ b trong d6 a nguyén con b 13 s6 ty nhién khac khong. Hay tim 2 sb ¢, d sao cho
phan s6 ¢/ d ti gian va a/b=c/d.
+ Phan tich:
Pay l1a bai toan don gian, nhung phai chu ¥ sb a c¢6 thé am.
+ Thuat toan:
Dau:=1; If a<0 then dau:=-1 ; a:=abs(a);
c:=adiv UCLN(a,b); d:=b div UCLN(a, b);
Writeln(dau*c,’/ ¢, d);
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Bai 3. Giai thira.
Cho sd tu nhién n. P=n!. Hoi:
a/ P c¢6 bao nhiéu chir sb khong tan cung.
b/ S6 khac 0 tan cung cua P 1a chir s6 nao.
+Phan tich :
a/ S6 chir s6 0 cudi cung chinh 13 sé wéc bang 10 cia P! ma p!=a.10k=a.2k.5k.
Do s6 uéc 2 nhiéu hon udce 5, nén s6 0 tan cung 1 k. VAy ta can tinh s luong wdc 5 cta P !
+ Thuat toan: s5:=0;
.Form:=5tondo
Begin
K:=m;
While k mod 5 = 0 do Begin Inc(s5); k:=k div 5 End;
End;
In ra két qua : S5.
b/ Cau nay d& mic sai 1dm vira nhan vira x6a 0 cudi va chi giit lai chir s6 khac 0 cudi cung.
+ Thuét toan: Gia str So2, so5 1a sd luong wdc 2 va ude 5 cua P.
S2:=0; S5:=0; P:=1;
For m:=2to n do
Begin
K:=m;
While K mod 2 = 0 do Begin inc(so2), k:= k div 2 End;
While K mod 5 = 0 do Begin inc(so5), k:= k div 5 End;
P:=P* K mod 10.
End.
For i:= 1 to s02-s05 do Begin p:=p * 2 mod 10
In ra két qua : P
Bai 4. Tinh tong chir s6.
Mot quyén sach c¢é n trang. Hoi
a/ Tong tat cac chit s6 da ghi trén cac trang sach.
b/ Mdi chiia s6 xut hién bao nhiéu lan.
Thuat toan :
+ Lap ham TongCS(K) dé tinh tong cac chir s6 trong K
+ Dung mang a[0], a[1]....,a[9], trong d6 a[i] s6 1an xut hién cta chit sb i:
+ Sum:=0; fillchar(a, sizeof(a),0);
+ For m:=1tondo
Begin
K:=m;
Sum:=Sum+TongCS(K);
While K <>0do
Begin
Inc( a[ k mod 10])
K:=K div 10
End;
In ra két qua: Sum, a[0],..., a[9]
Bai 5. Phéan tich
Cho s6 tu nhién n. Hay phan tich n =A+B sao cho UCLN(A, B) 1 16n nhit.
Véi 2<n< 10°.
Bai 6. S6 nguyén to.
Cho mdt s6 tu nhién n>1 (1<n<1000001).. Tim s6 k nguyén t6 khong vuot qua n trong cac truong hop
sau:
a) k 16n nhét.
b) K co tong cac chir s6 16n nhat.
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¢) kla sb ddi xtng 16n nhat. ( k 1a sé d6i xtmg néu doc sd d6 tir trai qua phai hay tir phai qua trai
déu nhu nhau. Vi du: cac s6 373, 3, 979...1a cac sb dbi xung).

Céu nao khong tim duoc két qua thi ghi sb 0 thay thé.
Vi du: n=100 thi qua xuat ra man hinh  a) 97, b) 89; c)11

Bai 7. S6 siéu nguyén t0.

S6 P goi la s siéu nguyén tb, neu no6 nguyén t6 va khi ta 1an luot bo cac chit s & hang don vi tir tai

qua phai thi sb moi nhan dugce Van 1a mot s6 nguyén to
Vi du: 239 12 s6 siéu nguyén t6 vi 239 1a sd nguyén t va 23, 2 cuing la cac s6 nguyén 0, con43l la s6
nguyén t6, 43 cling 1a s6 nguyén td, nhung 4 khong nguyén t6 nén 431 khong phai la s6 siéu nguyén
t6. Cho mot s6 n (0<n<1000000) Hay dém sb luong cac sb siéu nguyén t c6 n chit sb.

Loi giai

* Phwong an 1: Duy¢t toan bo:

+ Tim s6 nho nhét 16n nhét ¢ n chit s6

Chang han v&i n=3 thi s6 nho nhét va 16n nhat c6 3 chir s 1a: n1=100 va n2=999

+ Dung mot bién chay p:

For p:=nlton2do

If p thoa méan then ting bién dém.

+ Thuat toan nay ciing duoc 40 % sb test

« Thuit toan tot.

+If n=1 thi a[1]:=2;[2]:=3; a[3]:=5, a[4]:=7; slg:=4

+ If n>1 then

Begin c[1]:=1; c[2]:=3; c[3]:=7; c[4]:=9;scs:=1;

Repeat inc(scs); tg:=0; fillchar(b, sizeof(b),0)

For k:=1 to slg do For g:=1to 4 do

Begin if NT(a[k]*10+c[g]) then

Begin inc(tg); b[tg]:= NT(a[k]*10+c[g]) End

End;

a:=b;Slg:=tg; tg:=0;

Until scs=n.

End; {két qua la Slg}

Bai 8. Phan sb

Phan s 5 (p, q 12 2 s6 nguyén duong) goi 1a phan sé dung néu g <1.Con Ep goi 1a phén s6 tdi
gian neu UCLN(p,9)=1

Yéu cau: Cho trude sb6 nguyén n (3< n < 50000000).

a) Tinh s luong cac phan sb dung, tdi gian P ma p+q=n.
q

b) Tim phan sb dang, tdi gian P 16n nhét ma ptg=n.
q

Bai 9: Viét chuong trinh nhdp vao s6 nguyén duong N tir ban phim. Str dung cu Iénh 13p FOR tinh
tong sau: S=1+ % + % +..+ % va dua két qua ra man hinh.

Bai 10. Viét chuwong trinh nhdp vao sé nguyén duong N tir ban phim. Str dung cau 1énh lip FOR tinh

tong sau: S=1— % + % —% + (-1 N”% va dua két qua ra man hinh.
Bai 11. Viét chuong trinh nhap vao s6 nguyén duong N tir ban phim. Sir dung cu 1énh lip FOR tinh
téng sau: S=1— 1.1, +(=pN+t LV dua Kkét qué ra man hinh.

21 3 4 N!

Bai 12. Viét chuong trinh nhdp tu ban phim s6 nguyén duong N, tinh téng cac ude thuc su ctia N va in
ra man hinh. Vi du: N=6 thi tong cac udc 1 14+2+3 =6; N=9 thi tong cac udc 1a 1+ 3 =4
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Bai 13. S6 N duoc goi 13 sb hoan hao néu tong cac udc thuc su cua N bang chinh né. Viét chuong
trinh nhap tir ban phim sé nguyén dwong N, théng bao ra man hinh DUNG néu N 1a s6 hoan hao,
nguoc lai thi thong bao KHONG.

Bai 14. Viét chuong trinh in ra man hinh cac sé hoan hao trong khoang tir a dén b (véi 1<a<b). Vi a,
b duogc nhap tir ban phim.

Bai 15. Lap chuong trinh tim tit ca cac s6 hoan hao nhé hon sé nguyén N (N >=10), in cic sé hoan
héo va va cc udce cia sd tim dugc ra man hinh. Gia tri cua N duoc nhap tir ban phim.

Twong tu ta yéu cau hoc sinh sao chép stra lai chuwong trinh bai tap 3 dé duogc bai tap 4.

Bai 16. Hai s6 a va b dugc goi 13 ban cta nhau néu tong cac udc cua a bang b va nguoc lai tong cac
wdc cia b bang a. Viét chuwong trinh tim cac s6 bé ban nhu trén trong khoang tir m dén n (m < n, m va
n nhép tir ban phim).

Bai 17. Viét chuong trinh nhap vao 2 sd a, b (1<a<b<10000). Thong bao ra man hinh sé luong cac sd
chén, s6 lugng cac s6 18, s6 luong cac s6 hoan héao trong khoang tir a dén b, voi a, b duge nhap tir ban
phim.

Bai 18: Nhép vao mot sd ty nhién N (1 <N < 65355). Hiy kiém tra s6 N vira nhép c6 phai la 5O
nguyén t6 hay khong? Neu dung thi thong bao ra man hinh day 1a s6 nguyén t6, nguoc lai thi phan tich
s6 N thanh tich cac thira s6 nguyén td.

Vi du:
Dir liéu vao Dtr liéu ra
Nhap 1 so tu nhien: 37 37 la so nguyen to
Nhap 1 so tu nhien: 30 30=2.3.5
Nhap 1 so tu nhien: 3456 3456=2.2.2.2.2.2.2.3.3.3
Nhap 1 so tu nhien: 677 677 la so nguyen to

Bai 19. So siéu nguyén to 1a sO nguyén t6 ma khi bod mot s6 tuy y cac chit sb bén phai cta nd thi phan
con lai van tao thanh mot sd nguyén to

Vidy 37337 la mot s6 siéu nguyén td ¢o 5 chir sé vi 3733, 373, 37,3 ciing 1 cac s6 nguyén to.

Hay viét chuong trinh doc dir liéu vao la mot so nguyén N (0< N <10) tir ban phim va dua ra két qua ra
man hinh la cac s6 siéu nguyén t6 c6 N chir s6 cung s6 luong cua chung.

Bai 20: Cho s6 nguyén N chin (nhap tir ban phim), 1ap chuong trinh phén tich N thanh tong 2 s
nguyén td. Néu c6 in ra cac cach phén tich. VD: 6 =3+ 3

2. Nhém cac bai toan mang.
Trong phan nay gv can cung cdp cho hoc sinh mét sé ky nang co ban khi thao tdc trén mang nhu:
Tim phan tir MAX, MIN, scp xép don gian, kiém tra tinh don diéu cia ddy, tim kiém trén day...
Bai 1. Trong mot budi sinh hoat cau lac bd Tin hoc cia Cung thiéu nhi Ha Noi, thﬁy gido ra mot bai
toan nhu sau: Tur s6 hang dau tién cla day sé Fibonacci (la day s6 ¢6 quy luat: s6 hang thir nhat va thir
hai bang 1, tir s6 hang thir ba tr di bang tong hai so hang dung ngay trude no) thanh 1ap day s0 méi
gom sb bang cach lan lugt thay mdi s6 hang bang s6 du ctia s6 hang d6 khi chia cho 100.
Vi du, véi ta co 13 86 hang déu tién cua day so Fibonacci la:
1,1,2,3,5, 8,13, 21, 34, 55, 89, 144, 233
Day s6 m&i nhan duge sau khi thay la:
1,1,2,3,5, 8,13, 21, 34, 55, 89, 44, 33
Pé kiém tra bai lam, yéu ciu céac ban tra 16 hai thong tin sau:
«  S6 hang thir trong diy méi 1a sé nao?
« (6 bao nhiéu gié tri khac nhau trong diy s6 méi?
Nhap vao tir file FIBO.INP s6 nguyén duong n duy nhat.
Xuét ra man hinh:
+ Dong 1: in ra s6 hang tht trong diy moi.
+ Dong 2: in ra sd lugng cac gia tri khac nhau trong diy moi.
Vidu:
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Nhap

Két qud ra man hinh Gidi thich

33 S6 hang thir 13 trong ddy méi 1a s6 33
12 C6 12 gia tri khac nhau trong diy s6 moi

Bai 2. Tong max.

Cho day nsd nguyén duong aj, ay,...ap. Hay tlm 256 aj, aj, sao cho i# Va ai+a; dat max.
Bai 3. Viét chuong trinh nhap vao tir ban phim so nguyén N va mang A gdm N phan tir. Thong bao ra
man hinh c4c s6 chan c6 trong mang da nhap va so lugng cua chung.
Bai 4. Viét chuong trinh nhép vao tir ban phim s6 nguyén N va mang A gdm N phan tir. Thong béo ra
man hinh céc s0 1€ cd trong mang da nhap va so lugng ctia chung.
Bai 5. Viét chuong trinh nhép vao tir ban phim s6 nguyén N, sb K va mang A gdém N phan tir. Thong
b4o ra man hinh céc s chia hét cho K ¢6 trong mang déd nhép va s0 lugng cta chung.
Bai 6. Viét chuong trinh nhap vao tir ban phim s6 nguyén N va mang A gdém N phan tir. Thong béo ra
man hinh cac s6 nguyén tb c6 trong mang da nh@p va s6 luong cta ching.
Bai 7. Viét chuong trinh nhap vao tir ban phim s6 nguyén N va mang A gém N phan tir. Thong bao ra
man hinh cdc s6 hoan hdo c6 trong mang da nhap va so6 luong cua ching.
Bai 8. Viét chuong trinh vao tu ban phim s6 nguyén N va mang A gom N phan tir. In ra man hinh
mang A sau khi d sap xép cac phan tir theo thir tu tang dan.
Bai 9. Viét chuong trinh vao tu ban phim 5O nguyen N va mang A gdm N phan tir. In ra man hinh
mang A sau khi di sap xép cac phan tir theo thir tu giam dan
Bai 10. Viét chuong trinh nhap vao tir ban phim mang A gdm N phén tir 12 s nguyén gém 3 loai s6 :
Loai 1 : cac sb vira chia hét cho 3 vira 1¢, loai 3 : cac sd vira chia hét cho 3 vira chn, loai 2 : cac sb con
lai. Yéu cau hdy xép céac s6 loai 1 1én dau diy, cac sb loai 3 xudng cudi diy, cac sb loai 2 & giira diy.
Trude hét xép gon hét cac s6 loai 1, sau d6 xép dong thoi cac sb loai 2 va 3. Pua ra man hinh diy da
duogc sip xép.

Dit liéu vao Dir liéu ra
N=8 8829811242 356283
8829811242 356283 8129886283351242

Béi 11. Viét chuong trinh nhép vao tir ban phim mang mat chiéu A gom M phan tir, mang mot chiéu B
gdm N phan tur, sap xép 2 day A va B tang dan sau do tron 2 day thanh diy C sao cho diy C ciing la
day da duoc sip xép tang dan. In mang A, B, C ra man hinh.
Bai 12. Nhép vao mot mang cac s6 nguyén.

a/ Xép lai mang do theo thur ty giam dan.

b/ Nhép vao mét sO nguyén tir ban phim. Chén s6 d6 vao mang sao cho mang van cé thir ty giam
dan. (khong dugc xep lai mang)
Bai 13. Nhép mang gébm N s6 nguyén tir ban phim. Sau d6 nhap s6 nguyén X. Hay loai bo ¢ ddy cac
phan tir bang X. In ddy ra man hinh
VD:D&y:126543676 voiX=6=>Déyinra:125437
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BO PE THAM KHAO

Pé 1: Téng quan bai thi:
Tén bai Tén chuong trinh | Dir liéu vao | Ditlidura | Diém
Cau 1 | Dién tich hinh thang. | Caul.pas Ban phim Man hinh 3,0
Cau 2 | Hoa don. Cau2.pas Ban phim Man hinh 3,0
Cau 3 | L& suat. Cau3.pas Ban phim Man hinh | 15
Cau 4 | Tong ciia k sé. Caud.pas Ban phim Manhinh | 15
Cau 5 | Xép hang. CAau5.pas Ban phim Man hinh | 1,0

Thi sinh diing ngon ngir ldp trinh Free Pascal (hodc Turbo Pascal), hdy viét chirong trinh
cho céc bai sau day:

Cau 1 (3,0 diém). Dién tich hinh thang.

Tinh dién tich S cua hinh thang biét d6 dai day 16n 1a a, dg dai day be la b va d6 dai duong cao
la h, trong d6 a, b va h dugc nhap tir ban phim. In két qua ra man hinh.

(Biét dién tich hinh thang dwoc tinh theo céng thirc s=(a+ b).g ).

Cau 2 (3,0 diém). Héa don.

Nhap vao s6 duong N 14 s6 dung lugng ma khéach hang da sir dung dich vu Internet trong mot
thang. Hay tinh hoa don tién (don vi dong) ma khach hang phai thanh toan cho nha cung cap dich
vu, In két qua ra man hinh, biét thanh tién=N.Pon gid. Trong do:

- Néu N < 50 Mb thi héa don duoc tinh véi don gia 1a 450.

- Néu N>50 Mb thi héa don ctia 50 Mb dau dugc tinh v6i don gia 1a 450, con (N -50) Mb
con lai duogc tinh véi don gia 500.

Cau 3 (1,5 diém). L&i sudt.

Ban Lan giri mot s tién 1a A vao ngan hang véi 13i sudt 15% trén mot thang. Hoi sau bao
nhiéu thang thi ban Lan rat dugc s6 tién 1a B? Trong d6 A va B 1a cac gia tri dugc nhap tir ban
phim. In két qua ra man hinh.

Biét tién gii ciia thang sau diroc tinh bang tién goc va tiéen ldi ciia thang truce: A=A+0,15.4 (don vi
nghin dong).

Cau 4 (1,5 diém). Tong ciia k s6.

_Cho day A gom N phan tir Ay, Ay, ..., Ay Va s6 nguyén k (1 <k < N). Hay tinh tong cua k
phan tu dau tién trong day. In ket qua ra man hinh. w ‘ ‘
Vi du: Cho N=6, ddy A gom 5, 1, 3, 10, 9, 5 va k=4 thi tong cuaa k phan tr dau tién trong
day la 19.

Cau 5 (1,0 diém). Xép hang.

Cho ddy A gom N phan tr Ay, A, ..., Ay. Hay xép thir hang cho cac phan tir cia day sb
trén biét hai s6 bang nhau c6 cling thir hang, s6 16n nhat xép hang 1, s6 16n thir 2 xép hang 2,...
In két qua ra man hinh.

Vi du: Cho N= 6, ddy A gom cac s6 12, 9, 20, 15, 9, 20, 5

Két qua: Day so: 12 9 20 15 9 20
Xéphang: 3 41 2 41

vay két qua xép hang Ia:
5
5
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pé 2: TONG QUAN BAI THI

Céau Tén bai Tén chwong trinh | Dirli¢u vao | Dirliéura | Piém
1 | Tinh dién tich hinh tron Caul.pas Ban phim Man hinh 3,0
2 | Tim Max Cau2.pas Ban phim Man hinh 3,0
3 | Dayso Cau3.pas Ban phim | Man hinh 1,5
4 | Tinh tong cdc sé chan Cau4.pas Ban phim Man hinh 1,5
5 | S6nho thir nhi Cau5.pas Ban phim | Man hinh 1,0

Thi sinh st dung ngon ngiv ldp trinh, hay Idp trinh cho cac bai toan sau:
Cau 1: (3,0 diém). Tinh dién tich hinh tron

Lap trinh tinh dién tich hinh tron ¢ chiéu dai ban kinh 1a r (r dugc nhap vao tir ban phim
véir > 0). Xuat két qua ra man hinh. (Biét di¢n tich hinh tron S= 3.14*r*r)

Céu 2: (3,0 diém). Tim Max

Lap trinh tim s6 16n nhat trong 4 s6 a, b, ¢, d dugc nhap vao tir ban phim. Xuat két qua ra
man hinh.

Vidu: Nhgp:a=3;b=8;c=-10;d=5
Ket qua xuat ra man hinh: "Max la: 8"
Céu 3: (1,5 diém). Day s6
Lap trinh xugﬁt két qua ra man hinh cac ’sé chén tir 2 dén N,’néu N 14 s6 chan. Xuat két qua
ra man hinh céc s6 1é tir 1 dén N, néu N 1a s6 1¢. V61 N 1a mdt s6 nguyén duong dugc nhap vao
tur ban phim (N<100).
Vidu: N=10 Két qud xudt ra man hinh:2 4 6 8 10
N =15 Két qua xuatraman hinh:1 3 5 7 9 11 13 15
Cau 4: (1,5 diém). Tinh tong cdc sé chan
Lap trinh tim tong cac s chan trong dﬁy,sé gém N s6 nguyén A, A, ..., Ay. Dy s6 Ay,
Ay, ..., Ay dugc nhap tir ban phim (N<100). Xuat két qua ra man hinh.
Vidu: Nhdp N =5, ddy so: 4:9;15; 7; -12
Ket qua xudt ra man hinh: - 8
Cau 5: (1,0 diém). S6 nho thir nhi
Lap trinh tim s nho thtr nhi trong day Aq, Ay, ..., A, gém N sd nguyén duoc nhap vao
tir ban phim (N<100), xuat két qua ra man hinh.
Vidu: Nhdp N =5; day sé: 20; 10; 9; 9; 8
Két qua xudt ra man hinh: "So nho thu nhi: 9"
Nhdp N = 8; day sé: 101; 50; 25; 55; 50; 90; 190; 25
Két quad xudt ra man hinh: "So nho thu nhi: 50"
----- Het -----
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